Juvenile Xanthogranuloma (JXG) is a relatively uncommon non-Langerhans cell histiocytosis, which often occurs at an early age and is usually asymptomatic. Herein, we present the case of a 17-year-old man with numerous asymptomatic yellow-brown papulonodular lesions with a symmetric distribution on upper and lower extremities, face, and trunk, developed over the past 4 years. In the histopathologic examination, histiocytes with a Touton-like appearance were observed in favor of xanthogranuloma. The patient was treated with isotretinoin 20 mg daily for 2 months, which surprisingly led to the progression of lesions and thus was discontinued. Although JXG may cause severe morbidities in some circumstances, it is a self-limiting benign disorder and patients should be assured regarding the benign self-regressive nature of the disease.
Introduction
Juvenile Xanthogranuloma (JXG) is a relatively uncommon non-Langerhans cell histiocytosis disorder. 1 The lesions usually present as asymptomatic yellow-brown papules and nodules that are mostly self-limited. JXG can present anywhere in the body but primarily occurs as a solitary lesion on the head, the neck, or upper trunk. 1 Biopsy of the lesions can reveal the definitive diagnosis. Systemic involvement is rare, which includes the eyes and the lungs and very rarely other organs such as the liver, the spleen, lymph nodes, bones, and gastrointestinal tract. 2 JXG with multiple lesions, characterized by more than five lesions, is an uncommon presentation whos lesions usually regress within 1-5 years. 3, 4 Therefore, the patient should be assured. However, due to the possibility of systemic involvement, it is advisable to perform routine ophthalmologic evaluations. 5 Treatments are indicated in case of cosmetic problems or systemic involvement, although their efficacy is still under controversy. These treatments include surgical excision, degenerative lasers, systemic treatments such as retinoid, isotretinoin, cyclosporine, oral corticosteroids, methotrexate, vinblastine, and mercaptopurine. 3, [6] [7] [8] [9] Herein, we present the case of a young man with multiple generalized xanthogranulomas that progressed after isotretinoin treatment.
Case Presentation
A 17-year-old male with a 4-year history of multiple asymptomatic skin lesions was referred to our dermatology clinic. He claimed that the lesions had started form the lower limb, and then gradually spread to other areas of the skin. The patient had no relevant familial or personal medical history. In examination of the skin, he had numerous asymptomatic yellow-brown, well-defined, soft to stiff, pedunculated papulonodular lesions with variable sizes (up to 15 mm in diameter) and some subcutaneous patterns. The lesions were nearly symmetrically distributed almost all over the body, especially on upper and lower extremities, face, and trunk ( Figure 1 ).
The examination of mucous membranes, palms, and soles revealed normal findings. However, a pigmented patch with increased hair growth was found on the patient's back. Ophthalmologic assessment, abdominal ultrasonography, and chest X-ray were obtained, but no extra-cutaneous involvement was detected. However, during physical examination, he appeared to have a marked kyphosis. The initial findings brought up four differential diagnoses: histiocytosis, neurofibromatosis, sarcoidosis, and xanthoma. A punch biopsy was obtained from a lesion on patient's arm, which revealed an atrophic epidermis. In addition, in the upper and lower dermis, there were giant histiocytes, mainly of Touton type, as well as some foamy histiocytes with mixed lymphocytic infiltrations, which was extended to subcutaneous tissue ( Figure 2 ). According to the histopathologic findings, the diagnosis of JXG was confirmed for the patient.
Since some lesions were similar to neurofibromatosis type 1 (NF1), the patient's skin was carefully reexamined. There were no café-au-lait macules; however, a soft nodular lesion resembling a neurofibroma was observed on the back (Figure 3 ). Evaluation of the excisional biopsy taken from this lesion ruled out NF1 and confirmed the diagnosis of JXG.
Laboratory assessments, including routine hematological tests, liver and renal function tests, serum levels of lipids, erythrocyte sedimentation rate (ESR), and C-reactive protein were normal. Peripheral blood smear was normal.
The patient was treated with daily 20-mg doses of isotretinoin for two months, but ironically, the lesions progressed during the treatment period (Figure 1d ). This and other adverse effects of isotretinoin treatment made the patient terminate the treatment. After a one-year follow-up, the patient still had some lesions, but there was a distinctive decline in the size and number of the lesions.
The patient provided written informed consent for publication of his details and images. In addition, no institutional approval was required to publish the case details.
Discussion
Skin lesions of JXG are categorized into the three main forms of small nodular/popular (2-5 mm), large nodular (5-20 mm), and giant xanthogranuloma (>20 mm). 10 Lesions usually emerge as painless yellow-red papules that can enlarge up to 10 mm in diameter and develop into plaques. 7 In most juvenile cases, lesions regress markedly by a year. However, as in the present case, spontaneous remission is uncommon in adults. 11 Due to the potential association between the nodular form of JXG and neurofibromatosis, obtaining a biopsy to rule out the neurofibromatosis seems necessary. 10 In our case, since we observed lesions similar to those of NF1 in the patient, we performed an excisional biopsy, which ruled out NF1 and confirmed the JXG diagnosis. 
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Multiple xanthogranuloma is more prevalent among men. 9 It is commonly stated that the majority of JXG cases present with a single papulonodular lesion. However, some studies stated that the number of skin lesions is higher in JXG than in adult xanthogranuloma. 6 As of our case, we observed about 15 lesions spread over face, trunk, as well as upper and lower extremities, especially over extensor surface of the joints.
In contrast to what we observed in our patient and in adults with xanthogranuloma, extracutaneous lesions in eyes, lungs, liver, kidneys, testis, gastrointestinal tract and pericardium is common in patients with JXG. 3, 7, 9, 12 The most commonly reported extracutaneous presentations of JXG were breast lumps, non-traumatic iritis, hyphema, and gait disturbances, respectively. 7 Multiple xanthogranuloma has also been reportedly linked to hematologic disorders including thrombocytosis, B-cell lymphoma, chronic lymphocytic leukemia, and monoclonal gammopathy. 13 The characteristic histopathological findings in JXG are Touton giant cells and histiocytes that are laden with lipid. 1, 14 Typically, a settled lesion represents a mixed pattern of cellular infiltration with histiocytes and white blood cells including lymphocytes, eosinophils, neutrophils, and plasma cells. Although subcutaneous involvement is frequent, epidermal lesions are scarce. 7 It is worth mentioning that the Touton giant cells and histiocytes may not appear in the lesions at early stages of the disease, which makes the diagnosis difficult. Thus, an observation of the developed Touton giant cells is not mandatory when making the diagnosis. 14 In our case, we observed giant histiocytes mainly of Touton type and some foamy histiocytes with mixed lymphocytic infiltration in the upper and lower dermis extended to the subcutaneous tissue.
Extracutaneous and visceral involvements are rare in multiple adult xanthogranuloma, so that no systemic or aggressive treatment is necessary. 9 However, ocular and systemic involvements may regress by radiotherapy, chemotherapy or systemic steroids. 6 Evidence suggests a variable response rate for systemic treatments and tumor suppressor drugs. 14 Furthermore, due to the self-healing nature of cutaneous JXG lesions, treatment becomes controversial and only indicated for diagnostic or cosmetic purposes. 7 However, as spontaneous regression is not common in adults with xanthogranuloma, some studies reported favorable outcomes of systemic retinoids on adult xanthogranulomas. 6, 15 Retinoids have major effects on cell growth and function, causing anchorage-independent growth, cell adhesiveness, and density-dependent growth. 15 On the other hand, clinicians should be aware of their psychological side effects and their hazards for pregnant women.
Achar et al 6 reported a 28-year-old male patient with multiple diffuse brown-yellow papulonodular eruptions on his body for one month. Histopathological examination of the skin biopsy specimen revealed features of xanthogranuloma and the patient was treated with isotretinoin 20 mg once daily, which resulted in most of the lesions being subsided or flattened within two months of treatment. However, as multiple adult xanthogranuloma has a good prognosis, the resolution might have been due to the disease trajectory.
Similar to the discussed case, our young patient had multiple yellow-brown papulonodular lesions and received 20 mg of isotretinoin daily for 2 months. However, in stark contrast with the above-mentioned case, not only the lesions did not improve, but also they progressed and even new lesions appeared.
Conclusion
The case of JXG reported here, although typical in his histopathological findings and cutaneous lesions, was unusual for the number of lesions, the age of onset, and the response to treatment.
Since JXG is a self-healing disorder, dermatologists should be aware of the various forms of this disorder to select an appropriate treatment. However, its low incidence has made the diagnosis and management of JXG difficult. Detailed assessment for extracutaneous involvement and continuous follow-up is required, especially in cases with multiple lesions. In the limited form, patients should be assured regarding the benign self-regressive nature of the disease. Further studies are needed to evaluate the efficacy and safety of retinoids on dermatologic JXG lesions.
